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(54) PLASTIC MOLDED TYPE SEMICONDUCTOR DEVICE 

<57)Abstract: 

PROBLEM TO BE SOLVED: To enable ensuring high 
bonding strength between a control terminal and sealing 
resin while the external size of a package of a plastic 
molded type semiconductor device is restrained to be 
small. 

SOLUTION: A power element 1 and a control element 2 
are mounted by using a lead frame 3, and a heat 
dissipating metal plate 4 is arranged on the back side of 
a lead frame. The periphery of the heat dissipating metal 
plate 4 is collectively sealed with resin 6, and a plastic 
molded type semiconductor device is constituted. In this 
case, a lead segment of a control terminal 3d which is 
connected with the control element 2 through a wire and 
is led out from a package to the side direction is made a 
straight shape, and a notched and recessed part 3d-1 is 
formed in an inner lead part of the control terminal 
buried in a sealed resin layer, and anchor— bonded with 
the sealed resin. As a result, bonding strength between 
the control terminal and the resin is increased, and the 

control terminal does not simply come out from the package when an external force F is 
applied. 
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* * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] While mounting a power element and a controlling element on a die pad of a Leadframe 
according to an individual In a plastic molded type semiconductor device which separated insulation 
distance to a rear-face side of a leadframe, arranged a thermolysis metal plate, and closed the **** to one 
by resin While pulling out from a resin package to the side at a controlling element by making into the 
shape of a straight way type a control terminal of a leadframe which made wire connection A plastic 
molded type semiconductor device characterized by having formed a notch in the inner lead section of a 
control terminal buried in a closure resin layer, and carrying out support association with closure resin. 
[Claim 2] A plastic molded type semiconductor device characterized by forming a notch hollow in a side 
edge of a control terminal as a notch in a plastic molded type semiconductor device according to claim 1. 
{Claim 3] A plastic molded type semiconductor device characterized by forming a notch concave crosswise 
[ the ] as a notch at a plate surface of a control terminal in a plastic molded type semiconductor device 
according to claim 1. 

[Claim 4] While mounting a power element and a controlling element on a die pad of a leadframe 
according to an individual In a plastic molded type semiconductor device which separated insulation 
distance to a rear-face side of a leadframe, arranged a thermolysis metal plate, and closed the **** to one 
by resin While forming in closing in board thickness of a die pad which mounted a controlling element 
rather than board thickness of a die pad which carried a power element A plastic molded type 
semiconductor device characterized by setting up and carrying out the resin seal of the level difference 
between die pads of a power element by rear-face side of a thermolysis metal plate and a die pad which 
counters. 

[Claim 5] A plastic molded type semiconductor device characterized by having performed closing in 
processing for a die pad of a controlling element from the rear-face side, and setting up a level difference 
between rear faces of a die pad of a power element while carrying out pattern formation of each die pad 
which mounts a controlling element and a power element to a leadframe of one sheet in a plastic molded 
type semiconductor device according to claim 4. 

(Claim 6] A plastic molded type semiconductor device characterized by having formed in a ^separate 
leadframe a die pad which mounts a controlling element, and a die pad which mounts a power -element in 
a plastic molded type semiconductor device according to claim 4, and having made closing in board 
thickness of a leadframe for -controlling elements rather than board thickness of a leadframe -for power 



elements, and setting a level difference to a rear-face side of both leadframes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the plastic molded type 
semiconductor device of the small energization capacity which made applicable to operation the 
intelligent power module applied to the power unit of the device for household electric appliances etc. 
[0002] 

[Description of the Prior Art] By devices for household electric appliances, such as an air-conditioner of 
these days, and a washing machine, the intelligent power module of the plastic molded type which carried 
inverter equipment in the power supply, was made to perform an operation control, mounted power 
elements (IGBT etc.) and a controlling element GO on the leadframe corresponding to this, and closed the 
perimeter by resin is produced commercially. 

{0003] next, the structure of a plastic molded type semiconductor device [ in / for said intelligent power 
module carried out / to an example / the former ] (dual inline package of a multichip form) -- drawing 6 (a) 
and (b) It is shown. In drawing, as for the thermolysis metal plate (heat sink) with which a controlling 
element and 3 separated the leadframe to the rear-face side of a leadframe 3, 4 separated insulation 
distance, and 1 allotted a power element and 2, and 5, a bonding wire and 6 are closure resin, and field of 
one of the two has exposed the thermolysis metal plate 4 to the method of outside. 

[0004] Here, pattern formation of die pad 3a which mounts the power element 1, die pad 3b which mounts 
a controlling element 2, main terminal 3c, and the 3d of the control terminals is carried out to the 
leadframe 3, and main terminal 3c and control terminal 3c are mutually pulled out by the opposite 
direction. In addition, illustration expresses the device assembly condition after cutting the tie rod of a 
leadframe 3, and it is well known to be made from the condition before device assembly by the die pad 
which the leadframe described above, and the metal ribbon of one sheet which connected between 
terminals by the tie rod and the sidebar. 

{0005] The plastic molded type semiconductor device of this configuration mounts the power element 1 
and a controlling element 2 on a leadframe 3, inserts between leadframes 3 to transfer-molding metal 
mold or liquefied injection-molding metal mold with the thermolysis metal plate 4 in the condition of 
having connected by the bonding wire 5, pours closure resin {shaping resin) into metal mold, and really 
fabricates it. 

40006] Moreover, about the aforementioned main terminal 3c and 3d of control terminals, since the 
current of dozens A energizes main terminal 3c, the lead piece is designed hy the broad -configuration. 



Therefore, main terminal 3c, closure resin 6, and adhesion area are also large, and big bond strengthcan 
be secured between main terminal 3c / closure resin 6 in the state of the assembly of a device which 
carried out the resin seal. On the other hand, 3d of control terminals only passes the minute signal 
current which carries out switching control of the power element 1, the width of face of that lead piece is 
designed by the narrow width of face which is the degree which can perform bonding of a wire 5, and it is 
difficult to secure bond strength small the adhesion area to closure resin 6 and sufficient the way things 
stand. And since the above mentioned main terminal 3c and 3d of control terminals are bent and it is 
made to connect with the socket of the other party, the printed circuit board, etc. when it carries this 
semiconductor device in the power supply section of the device for household electric appliances, when 
external force is applied as bond strength with closure resin 6 is inadequate, there is a possibility that 3d 
of control terminals may escape from a resin package. 

{0007] Then, pattern formation of the 3d of the control terminals which dissociated with die pad 3b like 
illustration with the conventional structure, and made wire connection with the controlling element 2 is 
carried out to the configuration crooked to the "**" typeface, and even if the hauling external force F of the 
direction of an arrow head joins 3d of control terminals in the condition of having closed by resin 6, there 
is no omission appearance simply and it is making. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, with the plastic molded type semiconductor device 
of structure, there is a trouble which is described below conventionally [ above mentioned ]. Namely, (l) 
Compared with that the lead piece of whose is a straight way type-like <the shape of a straight line), as for 
3d of control terminals crooked in the "**" form in the middle of a lead piece, the occupancy ^pace of 
breadth serves as size. For this reason, with the multichip device whose number of the power elements 1 
is [ 4 or ] six, although the power element 1 does not pose a problem so much in the semiconductor device 
which is a 1-2-piece group, since the number of a controlling element 2 and that control terminal 3c is also 
sharply increased corresponding to the number of power elements, the appearance size L of a package 
large sized izes. And if package size becomes large, the amount of the closure resin used will also increase 
and a semiconductor device will carry out a cost rise. 

[0009] (2) Although the power element included in the intelligent power module used for the device for 
household electric appliances has little calorific value compared with the mass power element for power, 
since the package itself is especially small in a plastic molded type semiconductor device, it needs to 
radiate heat outside through a heat sink efficiently in pyrexia. 

[0010] Unlike the mass semiconductor module which mounted the power element on the high ceramic 
substrate of heat-conducting characteristic etc., he fills up closure resin 6 with this point and a plastic 
molded type semiconductor device into the crevice between die pad 3a of a leadframe and the thermolysis 
metal plates (heat sink) 4 which mounted the power element 1, and is trying to insulate electrically. And 
even if the thermal conductivity of usual shaping resin mixes a thermally conductive high filler in resin 
with 0. several W/mK degree, at most severalW/mK is a limit, and the thermal conductivity is inferior to 
Haruka in it compared with the thermal conductivity of a ceramic substrate, therefore, the resin layer 
thickness between the thermolysis metal plates 4 arranged on its leadframe 3 and rear-face side with the 
structure of drawing 6 in order to have secured thermolysis nature comparable as what adopted the 
ceramic substrate in the plastic molded type semiconductor device - extremely being thin <about 200 
micrometers) - it is necessary to fabricate by carrying out 



{0011] However, if the resin layer between a leadframe / thermolysis metal plate is made extremely thin 
in order for the plastic molded type semiconductor device of illustration structure to raise the thermolysis 
nature to the power element 1, on the other hand, the new problem that a controlling element 2 becomes 
easy to malfunction will be derived. That is, a kind of capacitor (stray capacity) in the leadframe 3 which 
is a metallic material, and the thermolysis metal plate 4 and the resin layer with which it filled up during 
this period is formed, and the electrostatic coupling of between die pad 3b of a controlling element 2 and 
the thermolysis metal plates 4 is carried out. Therefore, it is necessary to stop the electrostatic capacity of 
said capacitor small (300pF or less), and the thickness of the resin layer between a leadframe / 
thermolysis metal plate is increased to prevent it, and there is a possibility that a controlling element 2 
may malfunction in an outpatient department noise etc., and it will disagree with the thermolysis nature 
described the point. 

{0012] the 2nd purpose be to offer the plastic molded type semiconductor device improved so that 
malfunction of the controlling element resulting from the electrostatic coupling between thermolysis 
metal plates might be controlled effectively , secure the high thermolysis nature to a power element , 
enable it to secure high bond strength between a control terminal and closure resin this invention be 
make in view of the above-mentioned point , and the 1st purpose stop the appearance size of a package 
small . 
[0013] 

(Means for Solving the Problem] In order to attain the above-mentioned purpose, while mounting a power 
element and a controlling element on a die pad of a leadframe according to an individual according to this 
invention In a plastic molded type semiconductor device which separated insulation distance to a 
rear-face side of a leadframe, arranged a thermolysis metal plate, and closed the **** to one by resin (l) 
While pulling out from a resin package to the side as an achievement means of the 1st purpose at a 
controlling element by making into the shape of a straight way type a control terminal of a leadframe 
which made wire connection Shall form a notch in the inner lead section of a control terminal buried in a 
closure resin layer, and support association shall be carried out with closure resin (claim l). A notch 
hollow is specifically formed in a side edge of a control terminal (claim 2), or it constitutes from a <gestalt 
(claim 3) of forming a notch concave crosswise [ the ] at a plate surface of a control terminal. 
{0014] If according to the above-mentioned configuration a power element and a controlling element are 
mounted on a leadframe and a resin seal is carried out by transfer-molding method or liquefied 
injection -molding method, resin will enter and harden to a notch of a control terminal, and will carry out 
support (anchoring) association of resin and the control terminal. Since bond strength between resin / 
control terminal increases by this, even if it makes a control terminal into the shape of a straight 
straight way type, a control terminal does not escape from a resin package simply by external force. And 
by making a lead piece of a control terminal into a straight configuration, compared with a case where it 
is crooked to a "**" typeface, an occupancy space of a control terminal reduces a control terminal like 
structure before, and a package appearance of a device can be miniaturized. 

10015] (2) While forming in closing in board thickness of a die pad which mounted a controlling element 
as an achievement means of the 2nd purpose rather than board thickness of a die pad which carried a 
power element A level difference shall be set up between die pads of a power element by rear- face side of a 
thermolysis metal plate and a die pad which counters *(claim 4). As the concretetgestalt While carrying out 
pattern formation of each die pad which mounts a controlling element and a power element to a 



leadframe of one sheet Perform closing-in processing for a die pad of a controlling element from the 
rear face side, and set up a level difference between rear faces of a die pad of a power element (claim U). 
Or a die pad which mounts a controlling element, and a die pad which mounts a power element are 
formed in a separate leadframe. And there is a configuration which made closing in board thickness of a 
leadframe for controlling elements rather than board thickness of a leadframe for power elements, and 
set a level difference to a rear-face side of both leadframes (claim 6). 

[0016] Since according to the above-mentioned configuration a crevice between thermolysis metal plates 
arranged on a die pad and rear-face side of a power element is narrowed extremely and a level difference 
is set up between a die pad of a power element, and a die pad of a controlling element as for a method of 
**** low enough in thermal resistance between both, between a die pad of a controlling element, and a 
thermolysis metal plate, it ****s in said level difference, and a big gap is secured. Electrostatic capacity of 
a capacitor (stray capacity) which carries out the electrostatic coupling of between a die pad of a 
controlling element and thermolysis metal plates becomes small by this, and malfunction of a controlling 
element by outpatient department noise can be inhibited effectively. That is, high thermolysis nature to a 
power element and noise-proof nature to a controlling element can be reconciled. In addition, since 
calorific value of a controlling element is small to Haruka compared with a power element, even if a gap 
between thermolysis metal plates increases, there is no possibility of causing trouble in respect of 
thermolysis nature. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an illustration example. In addition, the same sign is given to the same member corresponding to drawing 
fi all over drawing of each example, and the explanation is omitted. 

[0018] [Example l] Drawing 1 (a) and (b) And drawing 2 (a) and (b) It is the block diagram of the example 
corresponding to claims 1-3 of this invention, and the plastic molded type semiconductor device is 
fundamentally [ as what was shown in drawing 6 ] the same, here - drawing 1 (a) and (b) In the shown 
example The inside of control terminal 3c of the leadframe 3 pulled out from closure resin 6 (resin 
package) to the side, About the control terminal connected with die pad 3b which mounted especially the 
controlling element 2 with the wire 5 While pulling out the configuration of the lead piece as the shape of 
a straight straight- way type, U characters which becomes the side edge of a lead piece with a constriction 
as a notch thru/or notch hollow 3d*l which becomes V character-like are formed in the inner lead section 
of the lead piece. In addition, pattern formation of this notch hollow 3d l is beforehand carried out to the 
leadframe 3. 

[0019] When the resin seal of the circuit assembly which mounted the power element 1 and the 
controlling element 2 on the leadframe of this structure is carried out by the transfer- molding method or 
the liquefied injection-molding method, it is drawing 1 (b). Resin 6 enters into notch hollow 3d l which is 
3d of control terminals, and hardens so that it may express, and support (anchoring) association of 
closure resin 6 and the 3d of the control terminals is carried out. Thereby, the bond strength between 
resin / control terminal increases. Therefore, with the structure which made 3d of control terminals the 
shape of a straight straight- way type, and was pulled out from the package to the side, even if it applies 
the external force F of the direction of an arrow head to 3d of control terminals, it does not escape from a 
resin package simply. And by making the lead piece of 3d of control terminals into a straight configuration, 
compared with structure .(refer to drawing 6 ), the occupancy space of 3d of control terminals reduces a 



control terminal conventionally which was crooked to the "**" typeface, and the package appearance size 
of a device can be miniaturized. In addition, said infeed depth of notch hollow 3d-l shall take into 
consideration the size width of face and cross-section reinforcement of 3d of control terminals, support 
bond strength with resin 6, and conductive reservation of the signal current, and shall determine them as 
the proper depth. 

[0020] One side, drawing 2 (a), and (b) In the example, notch concave 3d-2 are formed crosswise [ the ] as 
a notch the inner lead section at the plate surface of a control terminal to 3d of control terminals pulled 
out as the shape of a straight way type. Thereby, bond strength with 3d of controlling elements and 
closure resin 6 can be raised like notch hollow 3d ! of drawing 1 . 

[0021] [Example 2] Next, the example corresponding to claims 4-6 of this invention is shown in drawing 3 
- drawing 5 . In drawing 3 , to the board thickness T of die pad 3a which mounted the power element 1, 
and main terminal 3c, the board thickness t of die pad 3b which mounted the controlling element 2, and 
3d of control terminals is closing in (T>t), set up level difference deltah by the rear-face side of a 
leadframe among both, and has countered with the metal heat sink 4. Moreover, the insulation distance d 
between die pad 3a and the thermolysis metal plate 4 is set as about 200 micrometers in consideration of 
the thermolysis nature to the power element 1. 

{0022] On the other hand, the stray capacity (capacitor) by which the gap between die pad 3b and the 
thermolysis metal plates 4 which mounted the controlling element 2 spreads, and only the part which set 
up the aforementioned level difference deltah is formed in this section becomes small, stopping low the 
thermal resistance between die pad 3a and the thermolysis metal plates 4 which mounted the power 
element 1 by this configuration. Thereby, on the other hand, malfunction of a controlling element s to an 
outpatient department noise can be prevented effectively, securing the high thermolysis nature to the 
power element 1. In addition, although said level difference deltah is so desirable that it is size, it shall be 
the conditions which set to about 200 micrometers the crevice between die pad 3a and the thermolysis 
metal plates 4 which were formed in the leadframe 3 of board thickness T, and it shall set up so that the 
stray capacity between the thermolysis metal plate 4 and die pad 3b which mounts a controlling element 
2 may become a predetermined less than value, for example, 300pF. 

[0023] the example of the leadframe 3 which sets up said level difference deltah here drawing 4 <a) and 
Xb) And drawing 5 (a) and (b) It is shown. First, drawing 4 (a) and (b) Stamping processing, etching 
processing, etc. are performed for die pad 3b of the control terminal which carried out pattern formation 
to the leadframe 3 (board thickness T), and 3d of control terminals from the rear-face side, and he carries 
out the thinning of the thickness to t, and is trying to set up level difference deltah between the rear faces 
of die pad 3a of a power element in the example. In addition, 3e is the tie rod of a leadframe 3 all over 
drawing. 

[0024] One side, drawing S (a), and (b) The leadframe is divided into the leadframe of two sheets of 
leadframe 3A for power elements, and leadframe 3B for controlling elements in the example. Leadframe 
3A sets the board thickness to T, and pattern formation of die pad 3a and the main terminal 3c is carried 
out here. On the other hand, leadframe 3B sets the board thickness to t (T>t), and pattern formation of 
die pad 3b and the 3d of the control terminals is carried out. And in order to have assembled the plastic 
molded type semiconductor device, after mounting the power element 1 and the controlling element 2 
(refer to drawing 3 ) on said leadframes 3A and 3B, respectively and connecting a wire 5 further, the 
upper surface of Leadframes 3A and 3B is arranged, and a reisin -seal is inserted and carried -out to 



transfer-molding metal mold or liquefied injection-molding metal mold. Thereby, corresponding to a 
difference with the above mentioned board thickness T and t, level difference deltah described above by 
the rear-face side is secured among die pads 3a and 3b. 
[0025] 

[Effect of the Invention] As stated above, according to the configuration of this invention, the effect of 
degree account can be done so. 

(l) By the configuration of claims 13, in the state of assembly, the closure resin of a package goes into the 
notch of a control terminal, and carries out support (anchoring) association of between a ****^ control 
terminal and resin. Since the bond strength between resin / control terminal increases by this, even if it 
makes a control terminal into the shape of a straight straight-way type, a control terminal does not 
escape from a resin package simply by external force. And compared with the structure crooked to the 
n**n typeface in the control terminal like structure before, the package appearance of a semiconductor 
device can be miniaturized by making the lead piece of a control terminal into a straight configuration. 
[0026] (2) the crevice between the thermolysis metal plates arranged on the die pad and rear-face side of a 
power element by the configuration of claims 4-6 - extremely -* narrowing the thermal resistance 
between both - enough - low - ****, making it like On the other hand, between the die pad of a 
controlling element, and a thermolysis metal plate, stray capacity can be stopped low, malfunction of the 
controlling element by the outpatient department noise can be effectively inhibited in it, and, thereby, the 
high thermolysis nature to a power element and the noise proof nature to a controlling element can be 
reconciled in it. 
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DESCRIPTION OF DRAWINGS 



{Brief Description of the Drawings] 

fDrawing ll It is the block diagram of the plastic molded type semiconductor device corresponding to the 
example 1 of this invention, and (a) is the plan and (b). (a) Enlarged view showing the support integrated 
state of the control terminal area and closure resin which can be set 

fDrawing 2l It is the block diagram of the application example corresponding to the example 1 of this 
invention, and is (a). The plan of a plastic molded type semiconductor device, and (b) (a) View X X cross 
section 

fDrawing 3l The configuration cross section of the plastic molded type semiconductor device 
corresponding to the example 2 of this invention 

fDrawing 4-1 It is the block diagram of the leadframe adopted as the semiconductor device of drawing 3 , 
and is (a). The plan and (b) (a) View X-X cross section 

fDrawing 5l It is the block diagram of the leadframe of a different example from drawing 4 , and is <a). 
The plan and (b) (a) View X X cross section 

fDrawing 6l It is prefabricated-frame-structure drawing of the conventional plastic molded type 
semiconductor device for the intelligent power module of a multichip, and is (a). The plan and (b) (a) View 
X X cross section 
(Description of Notations] 

1 Power Element 

2 Controlling Element 
3, 3A, 3B Leadframe 

3a The die pad which mounts a power element 

3b The die pad which mounts a controlling element 

3c Main terminal 

3d Control terminal 

3d l Notch hollow 

3d -2 Notch concave 

4 Metal Heat Sink 

5 Bonding Wire 

6 Closure Resin 
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^1-S^/hft^f 9 , y - Kit 

dSrSfiJflJfSfti'LT+B^ftijWy-Jry mj^b&i. 
so ag^F 3d* "< " L fe»W:/< ^ - ^j^)e£ t 
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T*5#, »tJ)§6-C«±Lfc*tlS-CSlJ^Sg^3 dfc^EP* 
IS] <0 9 1 o « 9 F #3* fc> o T t ffi * fc» ft W 4 ^ H 'o 

[0 0 0 8] 

(l) !>.-Kfr©jM»* "<" ^K®ftLfcftJ#PJ8^3 d 
»4, *<D9- K^rt** (SiSMK) tfcit 

OfcJt^TttWrodS^^-^^fcftS, -(Dfcfc 

jc, sty-m* i *5 1 ~ 2 mmx-hz^mteT^ 

li^JSifPp^Stft^r 'fcttftv^, /<7-Sfi«P 
[0009] (2) ^Sffl«Sf teffiffli-sw ^ y v^v 

hi> C t d»fe*»«r»*J: < t - h LT^SB 

[ooio] *»d»*XS, IIItlI^f/<'f^-e 
14, ^!7-^«refffttt<o^^-fe7 5 sr**»gfti?fc 

7-5^1 Sr-^^V b Lfcy- K7 \s—J*<r>y4'*y Y 
3 a i«t^R« (t- bi^:?) 4 trora^lSKICtt 

ihttffi 6 ur«*6<?fc|6»i- 5 J: 5 1- L-o*<&. 

f&eag^l4i5*gW/mKas®#-Cfc?K t?^!?^ 

V y - K7 3 £^<D«iS<MlcKLfc#$i&JS«4 
£ <Z> JlJf $ SfH«g(^< (2 00m mfiS) I- 

[ooii] La»uta*e>. a*«a©«ii»±ffl*i9 
ofcjRj£ftsiH^*4-rs. -rft*>*>, Antm^*** 

y - K7 u- a 3 , 4 £ r. .©flUteas* Lfcttt 

it2o^?K3bi 4 i <omt»m& 



4 

*OlMt*ftt:/h& < (3 0 0 p FK1T) Ml*.&.&S# 
*>9. *BLfc««Mti:»Rl-5r.ifcftS 0 
[0 0 12] **Mtt±B«>jS«:«*ft*ixfcfc© : r*> 
9 , ^©16 1 © B tttty < y *r- 'SMW+J X*/Jv* < 
»*.oo«*«i!^iltJh»J»i©IWr*^«#§Mie«Mi 

[0 0 13] 

te#38Wfci*U* . y - K7 l^-AO^^jr Kic/N-y 

(i) mi(D^<om^mt lt, «#p*^i7-f-vaf 

1) twirL, Af*6<]ti«4ftiJ^i«^<75«li^tc§!J^#caSf 
[0014] ±B««t ±*Ltf, y - K7 U-A{C^!7 

Sg^.i:^TV*- («tff) r^iCj;9«tBi/ 

Cft^ b W'- b»*fc Ltt, ^TJ^WSffi^^ffi*^ 
«Jgy? S '^r-2?dvP>tSt7Srii»4l\ L,A»fc. 
*oy-K.H-*^bu-bftSWft*i-6t-fc^ 

[ooi 5] <2) m^^awoart^ai-L-c. 
Ltzy-fsty h'<omma 9 t^^icjg^-rs^i: tic. 

<Dtrjs<y K-t©«HcfiHSSr»3ti-*t©i L <iS*^ 
4) , «OM»Mft»llj: UT» »J^^, /<!7-»* 
*^!7^bi-2)#yW Kit — b*7 u— A{c 

9 ^ b -fS y W y —m t 

so > h -T 5 y K SrSU * ft y - b' 7 -Mcjgjfc-l, . 
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- vy v— £.<Dmm <t 9 1 l-oktj© v - vy u 

6) . 

[0 0 16] ixmffiztftut. s<7-m*<D?J;<y 
OlBtettSHia»Kft * *vc ^ 4 ©T, /< 

100 17] 

3dH«Ki»-St*TfW!1-6. 4*3, fcJUtWofilf-CH 
6 icttlfrrsra-to&fcttlBI D*?-§-£tt LT*©fftgill4 

[0 0 18] mmmU BKa).(b) *3.fcl*ig2<a). 
(b) rt*5IBJWff**l~3JC*f^Lfc|llS^J©«^ll| 

twtS^Wt-lsic-efcSc mi(a),(b) te* 

■*-»fi«tej3^THt» £rJb#tfif 6 (WlS^yer-S^) A- 
blttttm Lfc y - K7 U- A 3 ©$IJ*TO^- 3 c © 5 
fc, ®\Omm=i-2.*-*'7^ V \,1t94*9 K3 b £ !7 

•te, to!)- KH-©<< vt— y - K#fc |±»* L 
XV- K>tO«»teS*ii:*5U*. 4^LV*:Rte4 

[0019] *»i»smsfto y - K7 u— Aicxs-y-^ 

l, ttW*^*^*:^ LfcHttftifc* h7^7 

t , 1Kb) -C^f «t 5 (cffiflM 6 asfflftjfrT- 3 d ©#* 
tlHWSd-ifcAOaA/TWftU #JJt«fJig6i$!l#P$gi 

/IMM?m0S*9ftft#XS&. Lfc#ot, IHUPtt 
*3 dtrJKoKOie* h HMftfeU-C/***— S>*» 

#4t\, LA>t>, WttiGf- 3 dOU-Wt^ bu— h 



6 

4*3, WEW*#fflB?3 d-i©SK&**-£ 

[0 0 2 0] B2<a);(b) <Dm&MX[L 7>hU 

- h«*ti LT3ltb Lfcf&J^ffl^ 3 d tC*fU V 

io 9, l3l©§]^#IH10f3d-l J fclR|«»::©JpiS^-3diti 

[00 2 1] CHlfe^J2] &t;i, *%W©m*94~6 
(CjttJ^tfc|llfeflR]Sr@3~El5{c:^:-t- 0 34;:*3<^-C, 
^!7— JtHF-lfr.-v^VhUfc^^y K3 a, *5«fctf3fc 
'MHF-3 cCWTfcJtU, -M>P*^2*-7^M,fc 
y-T /^K3b, *3 J:U<IH«MIH- 3 d ©«J? t tt A* 
(T>t) T-fc9, M#©ffi»c«y — Yyu-j^nUm 

Mxmm.Lh*wife^x&mittim4kMfa\,x^z. 

20 d !4/-?!7-|tl^ 1 iclti- l,X 200fim 

[002 2] a»a»5*MEte£9, 

2 Sr-^ 17 > Y Ufc^ -r« y K 3 b t *HR^ 

1: <ayf^f) *S/h$-<4*. wix*c±9, /-«!7— Si 
^ 1 {c^-i-5iS5^^ttSr«6« Loo, -*^fi^3)5y 

30 4*3, WiaSHA h«4±^fc?>«$if»4L^ 

«j?T©y- K7U-A3te»jsfcL*:^y«y K3 

/^y K3 b t©fti©S«St^filiS«, Wxtf 3 0 0 p 
F 1 4 5 «t 5 fcKS-*- 4 1 © £ f So 
[0 0 2 3] r r-C\ fII5©3lA hSrK^-TSy- K7 
W-A3©Hife^JSr|gl4(a). (b) *5£ OH5(a),(b) iC 

3t-r , in 4 < a ) , <b> ommmxi-i, y - f* 7 

A3 («J1T) IC/<;?-V^Lfc«iJ^«g^©^^s/ 
40 K3b, HXOm9tW^3 d 5r-?r©SE(|iJ^fc^^^t° 
v^DX, ^s'5 : ->'^'APX4^,SrJSU^C-?:©^)W:Sr t»c 

S^Ah.Srts:3£-t-?.J;eitcUT^5« 4*3, Sft3e 

[0 02 41 -^,12 5,(3),^) ©Ute^J^lt, y-K 

7 1'-A^^y-f^i© y - K7 1/- a 3 At , mm 

iSi^-ffl© y — K7 V—J* 3 B-i: ©-2ft© y - V? U-M. 
\z.'M1XhZ> 0 r Z.X-V- K7 A3 A<4, 
SrTt LTy^ /«y K3 a, ittf-3£^-VM 
so $ttTV^ 0 rWcSttt, y--K7U-A3««it© 
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#U¥£t (T>t) HT^/<?K3b, MtPtt?3 

frf'U xZm&X *fctt. i!By-K7l^-A3Ai: 
3BI^M^7-^1, W*»^2 (E3#fig) 

7i/-A3Ai 3 B<0±B£«5;i-C h7^7r~^ 

riUCfctK StFSELfcfcJPTt t 

ffiLfc^MA h MMssns. 

[0 0 2 5] 

WE©****** :t* ! tJ 

(1) IS#« 1-3 <Dffi&L\z t <Q s a&Rft-C* * 

Bltro^^T^*- (ft*) Wfc-fa. iixfcJ:9«HB 

IK*/.*:;* b u— battle utfc, ^^^WHWT-^tt* 

[0 0 2 6] (2) B»#9U~6©*J*fc.fc9, /«!7-SS 
?g> £V /« yKt* ORffiftiJJclE L ©IB 
©BjllBl«r«ia!te*»!>'CP5#nn©eilMStt«:+»fcfi:< * 

[■S©ft¥&Ka] 

[BO i ] *»W©S*iS« i K»w;i-_ft««W)tJhffli|a»flE 
[Hi] 



T'UxomtfLmvhr). WtttOTBB, <b) l*<a) 
K*il**|^lt?«fcttJh«Ml2:«)TV*HB*«* 

[El 2 ] *891©3ttfett i ttttft-t-SftJBItlkftlotttt 
fitfctKa) ttffifig#MW*7W*©¥ffi{£U 
(b) |*<a) <D^mx-X»TDil21 

[S3] *HWroHl(i^2*c»t£;-r5ttffl§«JtSJ i t t ^ 

[a4] tgsro^ft-r^-c^^sffl-rsy-K^^- 

io Aro«fi£®T-fc?)> <a) <±*<£>¥®EU (b) tt(a) 
SX-X»iEI 
[fl5] |2]4£&&SIIJfe#joiJ-K:7W-^©«fi£|g] 
^fci?, (a) tt-t©¥EBI, (b) <}{a) ©&}EX-X»r 
SEI 

[06] -^/Uf-f 

Lfc«*©»»»JfcS!aN&#9VW *©iffl 
it^itS-Cfot), <a) litCTSH, (b) li<a) 

x-xmmm 

20 i ^v-iff^f- 

2 MfH*?- 

3. 3 A, 3 B y- K7I/-A 

3 a X!7-*^^l>t5^^yK 
3 b * > h-T 5 ^ >< ? K 

3 c iigiF- 

3 d f&Jtfpig^- 

3 d-i mxzwm 

3d-2 §j^«a» 

4 

so 5 ft-lST-i v^y-Y-v 
6 £t±«tflg 



[@2] 
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